Abstract: Efficient synthetic routes for the preparation of secondary and tertiary 1,2,3-triazoloamide derivatives were developed. A secondary α-1,2,3-triazoloamide library was constructed and expanded by a previously developed solid-phase synthetic route and a tertiary 1,2,3-triazoloamide library was constructed by a parallel solution-phase synthetic route. The synthetic routes rely on amide formation with secondary amines and chloro-acid chlorides; S N 2 reaction with sodium azide; and the selective [3 + 2] Hüisgen cycloaddition with appropriate terminal alkynes. The target secondary and tertiary 1,2,3-triazoloamide derivatives were obtained with three-diversity points in excellent overall yields and purities using the reported solid-and solution-phase synthetic routes, respectively.
Introduction
Combinatorial chemistry has emerged as a powerful technique for the synthesis of biologically active small molecules for the purpose of medicinal chemistry programs within the pharmaceutical industry [1] [2] [3] [4] [5] . Recently, the 1,2,3-triazole moiety, produced by Cu(I)-catalyzed [3 + 2] cycloaddition reactions, has been used as a scaffold for generating combinatorial libraries [6] [7] [8] [9] [10] . 1,2,3-Triazoles can mimic the topological and electronic features of an amide bond, and this be used as bioisosteres of the amide moiety. They are particularly stable to reduction, oxidation, and hydrolysis conditions.
Various α-1,2,3-triazoloamide derivatives have been shown to exhibit a wide range of biological activities [11] [12] [13] [14] [15] [16] [17] [18] [19] . In recent examples, α-1,2,3-triazoloamide related compounds have been developed and studied as tropomysin receptor kinase A (TrkA) inhibitors [11] , as inhibitors of Mycobacterium tuberculosis [12] , as phosphodiesterase 4B (PDE4B) inhibitor for anticancer agents [13] , as quorum 
Results and Discussion
The synthetic sequence for secondary α-1,2,3-triazoloamides 1 (R 2 = H) is shown in Scheme 1 [20] . According to the solid-phase synthetic approach with the polymer-bound amines 3, which were prepared by reductive amination reaction from Acid sensitive Methoxy Benzaldehyde (AMEBA) [20, 21] resin 4 and primary amines 5 (the first diversity element R 1 ; Figure 2 ), polymer-bound chloroamides 7 can be easily prepared by the reaction of amine resin 3 with chloro-acid chloride 6 (the second diversity element A; Figure 3 ) and triethylamine in CH2Cl2 at room temperature. Treatment of solid supported chloroamides 7 (R = Cl, A = CH2 or CHCH3) with sodium azide in DMF at room temperature, provides the α-azidoamide resin 8 (R = N3). 
The synthetic sequence for secondary α-1,2,3-triazoloamides 1 (R 2 = H) is shown in Scheme 1 [20] . According to the solid-phase synthetic approach with the polymer-bound amines 3, which were prepared by reductive amination reaction from Acid sensitive Methoxy Benzaldehyde (AMEBA) [20, 21] resin 4 and primary amines 5 (the first diversity element R 1 ; Figure 2 ), polymer-bound chloroamides 7 can be easily prepared by the reaction of amine resin 3 with chloro-acid chloride 6 (the second diversity element A; Figure 3 ) and triethylamine in CH 2 Cl 2 at room temperature. Treatment of solid supported chloroamides 7 (R = Cl, A = CH 2 or CHCH 3 ) with sodium azide in DMF at room temperature, provides the α-azidoamide resin 8 (R = N 3 ).
Molecules 2015, 20, page-page 2 [16] , as protein tyrosine phosphatase (PTPs) inhibitors [17] , as lymphoid tyrosin phosphatase (Lyp, PTPN22) inhibitors [18] , and as glucokinase (GK) acitvators [19] .
Previously, we have reported a solid-phase synthetic protocol for the preparation of secondary α-1,2,3-triazoloamides 1 (R 2 = H, Figure 1 ) [20] . However, an expanded α-1,2,3-triazoloamide library was needed for our drug discovery project, which includes the secondary and tertiary 1,2,3-triazoloamides. Herein, we describe the construction of expanded libraries of secondary α-1,2,3-triazoloamides 1 on solid-phase and of tertiary 1,2,3-triazoloamides 2 in parallel solution-phase, which is applicable to high-throughput construction of drug-like compound libraries. 
The synthetic sequence for secondary α-1,2,3-triazoloamides 1 (R 2 = H) is shown in Scheme 1 [20] . According to the solid-phase synthetic approach with the polymer-bound amines 3, which were prepared by reductive amination reaction from Acid sensitive Methoxy Benzaldehyde (AMEBA) [20, 21] resin 4 and primary amines 5 (the first diversity element R 1 ; Figure 2 ), polymer-bound chloroamides 7 can be easily prepared by the reaction of amine resin 3 with chloro-acid chloride 6 (the second diversity element A; Figure 3 ) and triethylamine in CH2Cl2 at room temperature. Treatment of solid supported chloroamides 7 (R = Cl, A = CH2 or CHCH3) with sodium azide in DMF at room temperature, provides the α-azidoamide resin 8 (R = N3). In the case of β-chloroamide 7ac, which was prepared by the reaction of amine resin 3a and 3-chloropropionyl chloride (6c), the SN2 reaction with sodium azide gave the undesired acrylamide 12 because of an elimination of β-chloroamide (Scheme 2). The reaction was confirmed by ATR-FTIR analysis of resin 11 and the cleavage of the resin 11 under 30% TFA in CH2Cl2 at room temperature provided an N-phenylacrylamide (12) [22, 23] as a major product.
Scheme 2. Reaction of amine resin 3a and 3-chloropropionyl chloride (6c).
The selective [3+2] Hüisgen cycloaddition [24] [25] [26] [27] [28] [29] was performed with α-azidoamide resin 8 and terminal acetylene 9 (the third diversity element R 3 ; Figure 4 ) according to optimized reaction condition (3 equiv. CuI, 3 equiv. sodium ascorbate, DMF/piperidine (4:1), room temperature) [20] . The well-known methods for the synthesis of 1,2,3-triazoles (catalytic CuSO4/sodium ascorbate or CuI/diisopropylethylamine as reagents and H2O/t-BuOH, EtOH, or THF as solvent) were not very efficient. Under the general cleavage conditions of AMEBA resin (30% TFA, CH2Cl2, room temperature), the resulting polymer-bound product 10aaa gave the desired α-1,2,3-triazoloamide 1aaa (44%) and by-product 13 (30%), while unreacted resin 10aaa remained as was confirmed by ATR-FTIR analysis (Scheme 3). In the case of β-chloroamide 7ac, which was prepared by the reaction of amine resin 3a and 3-chloropropionyl chloride (6c), the SN2 reaction with sodium azide gave the undesired acrylamide 12 because of an elimination of β-chloroamide (Scheme 2). The reaction was confirmed by ATR-FTIR analysis of resin 11 and the cleavage of the resin 11 under 30% TFA in CH2Cl2 at room temperature provided an N-phenylacrylamide (12) [22, 23] as a major product.
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The reaction progress on solid-phase was monitored by ATR-FTIR ( Figure 5 ). The progress of reductive amination of AMEBA resin 4 and amine 5a (R 1 = Ph) was checked by the appearance of the weak NH stretching band at 3424 cm −1 and the disappearance of the aldehyde stretching band at 1678 cm −1 . The progression of amide formation for 7aa (R 1 = Ph, A = CH2) was monitored by ATR-FTIR which displayed the disappearance of the characteristic NH band at 3424 cm −1 and appearance of the amide carbonyl stretching band at 1666 cm −1 . The SN2 reaction of 7aa (R 1 = Ph, A = CH2) with sodium azide was monitored by the appearance of the azide stretching band at 2101 cm −1 . The completion of selective [3 + 2] Hüisgen cycloaddition of 7aa and 9a was confirmed by the disappearance of the azide stretching band. Finally, the α-1,2,3-triazoloamide resin 10aaa was cleaved from the solid support under 30% TFA in CH 2 Cl 2 at 45˝C to provide the desired α-1,2,3-triazoloamide 1aaa [24, 27, 30] (93% over six steps, from Merrifield resin) without formation of by-product 13.
The reaction progress on solid-phase was monitored by ATR-FTIR ( Figure 5 ). The progress of reductive amination of AMEBA resin 4 and amine 5a (R 1 = Ph) was checked by the appearance of the weak NH stretching band at 3424 cm´1 and the disappearance of the aldehyde stretching band at 1678 cm´1. The progression of amide formation for 7aa (R 1 = Ph, A = CH 2 ) was monitored by ATR-FTIR which displayed the disappearance of the characteristic NH band at 3424 cm´1 and appearance of the amide carbonyl stretching band at 1666 cm´1. The S N 2 reaction of 7aa (R 1 = Ph, A = CH 2 ) with sodium azide was monitored by the appearance of the azide stretching band at 2101 cm´1. The completion of selective [3 + 2] Hüisgen cycloaddition of 7aa and 9a was confirmed by the disappearance of the azide stretching band. Finally, the α-1,2,3-triazoloamide resin 10aaa was cleaved from the solid support under 30% TFA in CH2Cl2 at 45 °C to provide the desired α-1,2,3-triazoloamide 1aaa [24, 27, 30] (93% over six steps, from Merrifield resin) without formation of by-product 13.
The reaction progress on solid-phase was monitored by ATR-FTIR ( Figure 5 ). The progress of reductive amination of AMEBA resin 4 and amine 5a (R 1 = Ph) was checked by the appearance of the weak NH stretching band at 3424 cm −1 and the disappearance of the aldehyde stretching band at 1678 cm −1 . The progression of amide formation for 7aa (R 1 = Ph, A = CH2) was monitored by ATR-FTIR which displayed the disappearance of the characteristic NH band at 3424 cm −1 and appearance of the amide carbonyl stretching band at 1666 cm −1 . The SN2 reaction of 7aa (R 1 = Ph, A = CH2) with sodium azide was monitored by the appearance of the azide stretching band at 2101 cm −1 . The completion of selective [3 + 2] Hüisgen cycloaddition of 7aa and 9a was confirmed by the disappearance of the azide stretching band. Following the optimized solid-phase synthetic route, the secondary α-1,2,3-triazoloamide derivatives 1 were prepared starting from Merrifield resin and appropriate primary amines 5 (R 1 NH 2 ; Figure 2 ), α-chloroacetyl chlorides 6a and 6b (Cl-A-COCl; Figure 3 ), and terminal acetylenes 9 (R 3 C"CH; Figure 4 ) and the products displayed in Table 1 . In most cases, secondary α-1,2,3-triazoloamide derivatives 1 (80 examples) were obtained with high yields (94%-75%) and high purities, >95% as judged from LC-MS traces (integration of 200-400 nm diode array traces). With a successful synthetic route for secondary α-1,2,3-triazoloamides 1, the stage progressed to the tertiary 1,2,3-triazoloamides 2 (R 2 " H) (Scheme 4). The chloroamides 15 [31] [32] [33] [34] [35] [36] [37] were prepared from the reaction of secondary amines 14 (the first diversity elements R 1 and R 2 ; Figure 6 ) and chloro-acid chlorides 6a and 6c (the second diversity element A; see Figure 3 ) with triethylamine in CH 2 Cl 2 at room temperature (99%-92% yields). Followed by S N 2 reaction of tertiary amides 15 with sodium azide to generated the corresponding azidoamides 16 [15, 17, [38] [39] [40] [41] in high yields (99%-94% yields) ( Figure 7 ). In contrast to the solid-phase synthesis of secondary 1,2,3-triazoloamides 1, treatment of tertiary β-chloroamide 15ac with sodium azide in DMF at room temperature, provided the corresponding β-azidoamide 16ac in high yield (94% yield) without formation of the undesired acrylamide. Under the general conditions [6] [7] [8] [9] [10] [24] [25] [26] [27] [28] of the Cu-catalyzed 1,3-dipolar cycloaddition (catalytic CuSO 4 /sodium ascorbate) of azidoamide 16aa and terminal acetylene 9a in H 2 O/t-BuOH, the desired tertiary 1,2,3-triazoloamide 2aaa is generated in high yield (96%).
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Figure 2), α-chloroacetyl chlorides 6a and 6b (Cl-A-COCl; Figure 3 ), and terminal acetylenes 9 (R 3 C≡CH; Figure 4 ) and the products displayed in Table 1 . In most cases, secondary α-1,2,3-triazoloamide derivatives 1 (80 examples) were obtained with high yields (94%-75%) and high purities, >95% as judged from LC-MS traces (integration of 200-400 nm diode array traces).
With a successful synthetic route for secondary α-1,2,3-triazoloamides 1, the stage progressed to the tertiary 1,2,3-triazoloamides 2 (R 2 ≠ H) (Scheme 4). The chloroamides 15 [31] [32] [33] [34] [35] [36] [37] were prepared from the reaction of secondary amines 14 (the first diversity elements R 1 and R 2 ; Figure 6 ) and chloro-acid chlorides 6a and 6c (the second diversity element A; see Figure 3 ) with triethylamine in CH2Cl2 at room temperature (99%-92% yields). Followed by SN2 reaction of tertiary amides 15 with sodium azide to generated the corresponding azidoamides 16 [15, 17, [38] [39] [40] [41] in high yields (99%-94% yields) ( Figure 7 ). In contrast to the solid-phase synthesis of secondary 1,2,3-triazoloamides 1, treatment of tertiary β-chloroamide 15ac with sodium azide in DMF at room temperature, provided the corresponding β-azidoamide 16ac in high yield (94% yield) without formation of the undesired acrylamide. Under the general conditions [6] [7] [8] [9] [10] [24] [25] [26] [27] [28] of the Cu-catalyzed 1,3-dipolar cycloaddition (catalytic CuSO4/sodium ascorbate) of azidoamide 16aa and terminal acetylene 9a in H2O/t-BuOH, the desired tertiary 1,2,3-triazoloamide 2aaa is generated in high yield (96%). By using the parallel solution-phase synthetic route, we were able to prepare a number of tertiary 1,2,3-triazoloamide derivatives 2 displayed in Table 2 starting from appropriate secondary amines 14 (R 1 R 2 NH; Figure 6 ), chloro-acid chlorides 6a and 6c (Cl-A-COCl; Figure 3 ), and terminal acetylenes 9 (R 3 C≡CH; Figure 4 ). In most cases, tertiary 1,2,3-triazoloamide derivatives 1T (80 examples) were obtained with high yields (99%-84%) from azidoamide 16 and in high purities, >95% as judged from LC-MS traces (integration of 200-400 nm diode array traces). Following the optimized solid-phase synthetic route, the secondary α-1,2,3-triazoloamide derivatives 1 were prepared starting from Merrifield resin and appropriate primary amines 5 (R 1 NH2; Figure 2 ), α-chloroacetyl chlorides 6a and 6b (Cl-A-COCl; Figure 3 ), and terminal acetylenes 9 (R 3 C≡CH; Figure 4 ) and the products displayed in Table 1 . In most cases, secondary α-1,2,3-triazoloamide derivatives 1 (80 examples) were obtained with high yields (94%-75%) and high purities, >95% as judged from LC-MS traces (integration of 200-400 nm diode array traces).
With a successful synthetic route for secondary α-1,2,3-triazoloamides 1, the stage progressed to the tertiary 1,2,3-triazoloamides 2 (R 2 ≠ H) (Scheme 4). The chloroamides 15 [31] [32] [33] [34] [35] [36] [37] were prepared from the reaction of secondary amines 14 (the first diversity elements R 1 and R 2 ; Figure 6 ) and chloro-acid chlorides 6a and 6c (the second diversity element A; see Figure 3 ) with triethylamine in CH2Cl2 at room temperature (99%-92% yields). Followed by SN2 reaction of tertiary amides 15 with sodium azide to generated the corresponding azidoamides 16 [15, 17, [38] [39] [40] [41] in high yields (99%-94% yields) ( Figure 7 ). In contrast to the solid-phase synthesis of secondary 1,2,3-triazoloamides 1, treatment of tertiary β-chloroamide 15ac with sodium azide in DMF at room temperature, provided the corresponding β-azidoamide 16ac in high yield (94% yield) without formation of the undesired acrylamide. Under the general conditions [6] [7] [8] [9] [10] [24] [25] [26] [27] [28] of the Cu-catalyzed 1,3-dipolar cycloaddition (catalytic CuSO4/sodium ascorbate) of azidoamide 16aa and terminal acetylene 9a in H2O/t-BuOH, the desired tertiary 1,2,3-triazoloamide 2aaa is generated in high yield (96%). By using the parallel solution-phase synthetic route, we were able to prepare a number of tertiary 1,2,3-triazoloamide derivatives 2 displayed in Table 2 starting from appropriate secondary amines 14 (R 1 R 2 NH; Figure 6 ), chloro-acid chlorides 6a and 6c (Cl-A-COCl; Figure 3 ), and terminal acetylenes 9 (R 3 C≡CH; Figure 4 ). In most cases, tertiary 1,2,3-triazoloamide derivatives 1T (80 examples) were obtained with high yields (99%-84%) from azidoamide 16 and in high purities, >95% as judged from LC-MS traces (integration of 200-400 nm diode array traces). 
Experimental Section

General
All chemicals were reagent grade and used as purchased. The Merrifield resin (loading capacity 1.29 mmol/g, 100-200 mesh) was purchased from BeadTech (Seoul, Korea). Reactions were monitored by TLC analysis using silica gel 60 F-254 thin layer plates (Merck, Darmstadt, Germany) or ATR-FRIR analysis using a Cary 630 instrument (Agilent Technologies, Santa Clara, CA, USA). Flash column chromatography was carried out on Merck silica gel 60 (230-400 mesh). The crude products were purified by parallel chromatography using CombiFlash (Isco, Lincoln, NE, USA). 1 H-NMR (500 MHz) and 13 C-NMR (125 MHz) spectra were recorded in δ units relative to deuterated solvent (CDCl3, DMSO-d6, etc.) as internal reference on a 500 MHz NMR instrument (Bruker, Billerca, MA, USA). LC-MS analysis was performed on ESI mass spectrometer with PDA detection. LC-MS area% purities of all products were determined by LC peak area analysis (XBD C18 column, 4.6 mm × 100 mm; PDA By using the parallel solution-phase synthetic route, we were able to prepare a number of tertiary 1,2,3-triazoloamide derivatives 2 displayed in Table 2 starting from appropriate secondary amines 14 (R 1 R 2 NH; Figure 6 ), chloro-acid chlorides 6a and 6c (Cl-A-COCl; Figure 3 ), and terminal acetylenes 9 (R 3 C"CH; Figure 4) . In most cases, tertiary 1,2,3-triazoloamide derivatives 1T (80 examples) were obtained with high yields (99%-84%) from azidoamide 16 and in high purities, >95% as judged from LC-MS traces (integration of 200-400 nm diode array traces). 
Experimental Section
General
All chemicals were reagent grade and used as purchased. The Merrifield resin (loading capacity 1.29 mmol/g, 100-200 mesh) was purchased from BeadTech (Seoul, Korea). Reactions were monitored by TLC analysis using silica gel 60 F-254 thin layer plates (Merck, Darmstadt, Germany) or ATR-FRIR analysis using a Cary 630 instrument (Agilent Technologies, Santa Clara, CA, USA). Flash column chromatography was carried out on Merck silica gel 60 (230-400 mesh). The crude products were purified by parallel chromatography using CombiFlash (Isco, Lincoln, NE, USA). 1 H-NMR (500 MHz) and 13 C-NMR (125 MHz) spectra were recorded in δ units relative to deuterated solvent (CDCl 3 , DMSO-d 6 , etc.) as internal reference on a 500 MHz NMR instrument (Bruker, Billerca, MA, USA). LC-MS analysis was performed on ESI mass spectrometer with PDA detection. LC-MS area% purities of all products were determined by LC peak area analysis (XBD C18 column, 4.6 mmˆ100 mm; PDA detector at 200-400 nm; isocratic, 5 mM ammonium formate/CH 3 CN (30:70)). 
General Procedure for the Preparation of Secondary
Preparation of Secondary Amine Resin 3
A mixture of AMEBA resin 4 (10 g, theoretically 8.5 mmol), aniline (5a; (2.3 mL, 25.5 mmol), sodium triacetoxyborohydride (5.4 g, 25.5 mmol), and acetic acid (0.49 mL, 8.5 mmol) in 1,2-dichloroethane was heated at 50˝C for 12 h. The reaction mixture was cooled to room temperature, and then filtered, washed several times with H 2 O, DMF, MeOH, and CH 2 Cl 2 , and dried in a vacuum oven to give secondary amine resin 3a (10.6 g): On-bead ATR-FTIR (neat) υ max 3424, 1597, 1489 (cm´1).
Preparation of α-Chloroamide Resin 7
The amine resin 3a (3.0 g, theoretically 2.4 mmol) was treated with 2-chloroacetyl chloride (6a; 0.57 mL, 7.2 mmol) and triethylamine (1.0 mL, 7.2 mmol) in CH 2 Cl 2 at 0˝C. The reaction mixture was shaken at room temperature for 5 h, and then filtered, washed several times with H 2 O, DMF, MeOH, and CH 2 Cl 2 , and dried in a vacuum oven to give α-chloroamide resin 7aa (3.16 g): On-bead ATR-FTIR (neat) υ max 1666, 1593, 1489 (cm´1).
Preparation of α-Azidoamide Resin 8
The α-chloroamide resin 7aa (2.8 g, theoretically 2.1 mmol) was treated with sodium azide (0.47 g, 7.2 mmol) in DMF. The reaction mixture was shaken at room temperature for 12 h, and then filtered, washed several times with H 2 O, DMF, MeOH, and CH 2 Cl 2 , and dried in a vacuum oven to give α-azidoamide resin 8aa (2.8 g): On-bead ATR-FTIR (neat) υ max 2101, 1670, 1590, 1491 (cm´1).
Preparation of α-1,2,3-Triazoloamide Resin 10
To a mixture of α-azidoamide resin 8aa (570 mg, theoretically 0.42 mmol) and phenylacetylene (9a, 0.07 mL, 0.6 mmol) in DMF/piperidine (4:1) was added copper(I) iodide (229 mg, 1.27 mmol) and sodium ascorbate (57 mg, 1.27 mmol) at room temperature. The reaction mixture was shaken at room temperature for 12 h, and then filtered, washed several times with H 2 O, DMF, MeOH, and CH 2 Cl 2 , and dried in a vacuum oven to give α-1,2,3-triazoloamide resin 10aaa (606 mg): On-bead ATR-FTIR (neat) υ max 1669, 1590, 1489 (cm´1).
Preparation of α-1,2,3-Triazoloamide 1
The α-1,2,3-triazoloamide resin 10aaa (157 mg, theoretically 0.10 mmol) was added 30% TFA in CH 2 Cl 2 (3 mL). The reaction mixture was stirred at 45˝C for 1day and the mixture was filtered and washed with CH 2 Cl 2 and MeOH. The filtrate was evaporated in vacuo and the residue was dissolved in CH 2 Cl 2 and extracted with saturated NaHCO 3 . The aqueous layer was extracted with CH 2 Cl 2 twice and the combined organic extracts were washed with brine, dried over MgSO 4 , filtered and concentrated in vacuo to give the target N-phenyl-2-(4-phenyl-1H-1,2,3-triazol-1-yl)acetamide (1aaa) was obtained as a light yellow solid (23 Benzyl-1H-1,2,3-triazol-1-yl)-N-(3-methoxyphenyl) 18.0, 55.8, 58.5, 111.3, 120.2, 120.8, 122.1, 125.1, 127.8, 128.9, 146.1, 149.9 -d 6 ) δ 18.0, 20.8, 55.8, 58.5, 111.3, 120.2, 120.4, 122.1, 125.0, 125.2, 126.4, 128.0, 129.4 
2-{4-[4-(Dimethylamino)phenyl]-1H-1,2,3-triazol-1-yl}-N-(4-methoxyphenyl)acetamide (1bal
2-(4-
Preparation of Chloro-Amide 15
To a solution of morpholine (14a; 4.50 mL, 51.45 mmol) and triethylamine (7.90 mL, 56.68 mmol) in CH 2 Cl 2 (80 mL) was slowly added 2-chloroacetyl chloride (6a; 3.70 mL, 46.45 mmol) at 0˝C. The reaction mixture was stirred at room temperature for 6 h, and then diluted with CH 2 Cl 2 , washed with saturated NaHCO 3 and brine, dried over MgSO 4 and filtered. The residue was concentrated under reduced pressure to afford α-chloroamide 15aa (7. 
Preparation of Azidoamide 16
To a solution of α-chloroamide 15aa (1.41 g, 8.62 mmol) in acetonitrile (20 mL) and H 2 O (1 mL) was added sodium azide (700 mg, 10.77 mmol). The reaction mixture was stirred at room temperature for 1 day, and then diluted with EtOAc, washed with brine, dried over MgSO 4 and filtered. The solvent was removed, and the residue was passed through a short plug of silica to give α-azidoamide 16aa (1.40 g, 99%) as a colorless oil: 1 To a mixture of α-azidoamide 16aa (34 mg, 0.20 mmol) and phenylacetylene (9a; 24 µL, 0.20 mmol) in t-BuOH/H 2 O (2 mL, 1:1) were added 0.5 M CuSO 4 (0.020 mL, 0.010 mmol) and 1.0 M sodium ascorbate (0.020 mL, 0.020 mmol). The reaction mixture was stirred at room temperature for 1 day, and then the resulting reaction mixture was filtered. The separated solid was washed with H 2 O and hexanes, and triturated with hexane/EtOAc (10:1) to give the 1-morpholino-2-(4-phenyl-1H-1,2,3-triazol-1-yl)ethanone (2aaa; 52 mg, 96%) as a white solid: Mp 229-231˝C; 1 
